Introduction: Barbed suture lifting is a
INTRODUCTION
As we age, the scaffolding dermal facial skin, as well as the fat component, weakens. The affected areas generally include the cheeks, Electronic supplementary material The online version of this article (doi:10.1007/s13555-014-0041-6) contains supplementary material, which is available to authorized users. eyebrows, mandibular area and neck. This is attributable to the fact that the connective tissue of the skin becomes thinner and elastic fibers undergo a collapse [1] . This dermatocalasis of the facial and neck soft tissues, including the superficial muscular aponeurotic system (SMAS) and the muscular tissue, is the cause of the distinctive aging signs of the face [2] . Among other facial aging signs, we can highlight the profile of the mandibular margin, which is not clear anymore, displaying its downfall (down aging of the jaw line); the forehead has horizontal wrinkles at which other vertical ones are added to the glabellar area; the zygomatic malar region (middle face) displays a downward sliding; the lachrymal furrow appears and the naso-buccal and mandibular-bucco deepens; the skin of the eyelid becomes flabby and protrudes in correspondence to the lower eyelid due to production of adipose bubbles; and finally, plasmatic parcel and cutaneous flabbiness disappear from the neck [3] . The facelift to correct facial aging has been, so far, an elaborate and complicated procedure that takes a long time to recover from [4] . The recent introduction of absorbable barbed sutures producing a lifting action for this type of aging can be a good alternative to more invasive procedures [5] [6] [7] [8] [9] [10] [11] [12] [13] . The plugs present on the surface of the wires allow the combination with other non-surgical rejuvenation procedures, such as botulinum toxin, which has a 6-month temporary effect, or substances with a transient and volumizing filler effect. Other non-surgical procedures include radiofrequency that is limited to treating only very superficial wrinkles and mesotherapy, which deposits the so-called useful chemicals just under the skin, presumably increasing their usefulness in skin rejuvenation and improvement of the tone [14] .
The spines along the course of the wire act as a hook to lift and support one area of the face whilst relaxed. The plugs open like an umbrella to form a support structure that lifts the sagging skin [5, 7] . It is a soft approach that allows a safe reduction of the signs of aging. Depending on the material that makes up the suture and filling threads, we distinguish them as non-absorbable and absorbable threads [10] . 
MATERIALS AND METHODS

Barbed Suture
The 
Treatment Protocol
The ''Happy Lift TM Revitalizing range'' was inserted in hypodermic tissues of the face, upper the SMAS, and in subcutaneous tissues of the neck and forehead. Local anesthesia was performed with 1-2% Lidocaine, diluted Epinephrine (1/200,000 cc) and the addition of diluted sodium hydrogen carbonate (NaHCO 3 ) (1/9 cc).
The Free Floating threads were introduced in flabby tissues of zygomatic area with a cannula needle (20/21G caliber 9 6 9 1, 2 mm 9 15, 24 cm) and subsequently, the cannula was removed, leaving the thread in its place. The thread, with bidirectional and convergent barbs towards the center, was inserted inside the needle carefully so that the barbs that had to maintain their efficiency were not damaged. Ultrasound evaluation was carried out 90 days after the treatment to identify the structural modifications to which the skin had been subjected to, using B-mode ultrasonography.
The results were defined with a score derived from the Global Aesthetic Improvement Scale (GAIS), used as a reference parameter ( 
RESULTS
In 33 patients (89%), the result was considered satisfactory, including 24 patients (65%) with excellent results and 9 patients (24%) with a good result. The result was considered unsatisfying for the final four patients (11%).
This optimal cosmetic effect was statistically significant not only immediately after the treatment, but also after 6 months (P = 0.005).
Indeed, there was not a statistically significant difference between the two evaluations.
None of the patients asked for the removal of the threads immediately after the operation and none of them encountered important complications.
During the first 2 weeks, two patients from Group 1 had slight post-operation asymmetry. This was immediately corrected by slightly compressing the surgeons' right hand thumb in the omo-lateral region of the hyper-corrected The most frequent minor complication was the presence of small ecchymosis in 23 patients (62%). The great majority of this ecchymosis concerned the temporal area for the patients of Group 1 and 2. Mild erythema was noticed in 15 patients (41%). These clinical signs were protracted for a maximum of 3 weeks and did not request any treatment. In nine patients (24%), a small hemorrhage appeared immediately after the introduction of the thread in the sub-dermal layer of the skin. It ceased either by mechanical compression or in the moment during which the extremities were cut off. Mild transitory esthesia of a maximum of 2 months was encountered in two patients (5%). Mild post-operation tumefaction was observed in 15 patients (41%). These tumefactions were successfully treated with non-steroidal drugs. Table 3 summarizes all the complications encountered and the different treatments used. A patient treated for the redefinition of the mandibular contour is depicted in Fig. 2 .
The thread was not visible because the insertion area was sub-dermal and the thread was transparent. All the blood, urine and electrocardiogram tests were normal during the testing period. The operation had minimal or no side effects. All the participants were able to return to their everyday activities 3 days after the treatment.
Histopathological Analysis
The histological analysis was performed 2 and 6 months after the thread lift on two different patients. In the first patient, 2 months after the procedure, observation with an optical microscope enabled the detection of a fragment of thread in the subcutaneous tissue to which a connective structure adhered. The latter was structured around a roughly ovoidshaped cavity with a maximum diameter of around 0.3 mm (Fig. 3a) . The internal section of were no signs of inflammation (Fig. 3b) . Interestingly, in the biopsy performed after 2 months on the second patient, it is possible to detect some connective structures in the subcutaneous tissue, which form a ring with a thickness of around 70 lm around a cavity seat of the ''Happy Lift TM Revitalizing''. The (Fig. 3c) . To note, we detected no signs of acute inflammation, necrosis or other significant pathological phenomenon in all the specimens analyzed.
Ecotomographic Evaluations in B mode
This analysis confirms, through the hyperechogenicity due to the marginal fibrosis around the threads, the persistence evidence of the Happy Lift thread after 90 days from the implant in zygomatic area. Indeed, fibrosis promotes a natural repositioning of the tissues and stimulates collagen regeneration with tissue toning. The fibrotic process made is highlighted as a hyper echoic area at two-dimensional ultrasonography (Fig. 4a) .
Moreover, it confirms that the specific spatial geometry of the surface of the barbed thread is responsible for the marginal fibrosis highlighted in the ecographic image in B mode. In fact, it is possible to observe in Fig. 4b , the particular stereotaxic disposition of the threads route that placed according to the standard map, is arranged like a spoon course that embraces the lowest point of the down aging of the jaw line.
DISCUSSION
Innovations in operative techniques generally contribute to enhanced results, greater patient happiness, and a decrease in operative morbidity [1, 4] . The results of this study have shown that the use of the ''Happy Lift TM Revitalizing'' is a safe and successful technique for facial rejuvenation. The immediate effect is the lifting of the tissue, due to the mechanical action produced by the thread, which contrasts the falling of the area treated. This is possible due to the arrangement of the threads' barbs, disposed in two directions (divergent and opposite), compared to the middle point of the thread. The reaction strength produced on both its sides, in fact, allows the connection of This is also confirmed by the data produced with the ecographic analysis. It has to be emphasized that the GAIS evaluation has not been registered until 6 months after the procedure. Therefore, it could be possible that with a longer period of follow-up, some other side effects could appear.
The most important limits of this technique are that it is indicated for moderate cutaneous falling.
For overabundant tissue, the prescription remains to be traditional lifting.
Nevertheless, it must be underlined that the results encountered with different barber suture lifting have shown a significant number of adverse events and early recurrence [16, 17] 
